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(54)TitIe: ASPARTYL DI PEPTIDE ESTER DERIVATIVES AND SWEETENERS 



(57) Abstract 

Novel aspartyl dipeptide ester derivatives (including those in the form of a salt) having an excellent sweetening effect and usable as 
sweeteners such as N-[N-[3-(3-methyl-4-hydoxyphenyl)propyl]-L-a-aspartyl]-L-phenylalanine 1 -methyl ester and N-[N-[3-(3-hydroxy-4- 
methoxyphenyl)propyl]-L-a-aspartyl]-L-phenylalanine 1 -methyl ester; and excellent sweeteners, etc. containing these novel derivatives. 
Thus, it becomes possible to provide low-caloric sweeteners which are superior particularly in degree of sweetness to the conventional ones. 
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SiffTCgitfeo ftf bfc*t^4l»<ft»taitftPTLC'C 
Hi LTN- [ N - [3 - (3-hFD*S/-4-^ F*'>7i = 
7*Db*;i/] -L-a-77^;i/fiH - L- 7xr;i/77^> 
l-^jl/X7fil/ 2 2 8 mg (0. 4 8 $ U ;i/ ) £ m <£ £ U 
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1 H N M R (DMS0-d6) 6 : 1. 50-1. 60 (m, 
2 H ) , 2 . 15-2. 40 (m, 6H), 2. 87-2. 97 (d 
d , 1H), 3. 05-3. 13 (dd, 1 H ) , 3. 37-3. 

43 (m, 1H), 3. 62 (s, 3 H) , 3. 71 ( s , 3H), 
4. 50-4. 60 (m, 1H), 6. 52 ( d , 1 H) , 6. 6 
0 ( s , 1H), 6. 79 (d, 1H), 7. 18-7. 30 (m, 
5H), 8. 52 (d, 1 H ) , 8. 80 ( b r s , 1H) , 

ESI-MS 459.2 (MH+)o 

2 0, 0 0 Ofio 

N — [N- [3 - (3, 4 - >* * b * > 7 - )\s ) 70t;H — L 

3-^>^;b^-^r->-4-^ h^ri">>^A7;i/fk h'COf t t) 

^IHtilCUTN- [ N — [3 - (3, 4-^^h^r^>7ai^;i/) !7* 
D - L-a-T^^^WU^;!/] - L - 7 x-;i/77^> 1 - 

* H N M R (DMSO-d6) 6 : 1. 52-1. 62 (m, 
2 H ) , 2. 18-2. 50 (m, 6 H ) , 2. 86-2. 76 (d 
d, 1H), 3. 0.4-3. 1 2 (dd, 1H) , 3. 37-3. 

44 (m, 1H), 3. 62 (s, 3H), 3. 71 (s, 3H), 
3. 73 ( s , 3 H ) , 4. 52-4. 62 (m, 1 H) , 6 . 6 
6 ( d , 1 H ) , 6. 76 (s, 1 H ) , 6. 83 (d, 1H) , 
7. 18-7. 30 (m, 5H), 8. 50 (d, 1H) , 

ESI-MS 473. 2 (MH+) 0 
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■i 

■UnklM. (tt®m) 2 , 5 0 0 fgo 

immm 3 ) 

N - [ N — [3 - (3, 4 - * * U > V * * ^ 7 i - )l) 7Dt;i/] 

- L - a - t - L- 7xrji/77r> l - p< ^- ;u ni 

«E0i.l ^IsUftcbTN - [N- [3 - (3, 4-.rf*-U> 
7x-;i/) 7*d - L - a - -L-7i^;v7 

^ ^ > l - ^ ^;i^;^;i/£if®iK3s 4 2.1 bTf#£ 0 

1 H N M R (DMS0-d6) <5 : 1. 48-1. 60 (m, 
2H) , 2. 14-2. 48 (m, 6 H ) , 2. 8 6- 2. 96 (d 
d, 1H) , 3. 03-3. 12 (dd, 1 H ) , 3. 37-3. 
43 (m, 1H), 3. 62 (s, 3H) , 4. 54-4. 59 (m, 
1H), 5. 9 4 ( s , 1H), 5. 95 (s, 1H), 6.61 
( d , 1H), 6. 74 (s, 1H), 6. 78 ( d , 1 H ) , 7. 
15-7. 30 (m, 5H) , 8. 47 (d, 1H) , 

ESI-MS 4 5 7.2 (MH + ) . 

■&&m (n^m) 5 , 0 0 0 

N — [ N - [3 - (4-t h'D^ri/71-^) 7" d £ ;u ] — L — a 

- ^ ;b ] - L- 7ir;b77-> l-^^-;i/ji^^;i/© 

t> D td 4 - > y Jl/ 1 N > % > > t A 7 ^1/ f t h'Sffl^Stt^K^l 
0iJ 1 h |SHi(3 IT N - [ N - [ 3 - (4-kFD*^7i-M 7 
o b* ;i/ ] - L - a - T 7 ^ ;t ] - L- 7i^;i/77z> l - 
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1 HNMR (DMSO-d6) 6 : 1 . 48-1. 60 (m, 
2 H ) , 2 . 14-2. 43 (m, 6H), 2. 86-2. 96 (d 

d , 1H), 3. 04-3. 14 (dd, 1H), 3. 37-3. 

42 (m, 1 H ) , 3 . 62 (s, 3H) 5 4. 52-4. 62 ( m , 

1 H ) , 6. 65 (d, 2 H ) , 6. 93 (d, 2 H ) , 7 . 16 

-7. 29 (m, 5H) , 8. 49 (d, 1H) , 9. 12 (br 
s , 1 H ) o 

ESI-MS 4 29. 2 (MH + ) „ 

nmm. (MBffi) 5 , 0 0 0{g„ 

\mmm 5 ) 

N — [ N - [3 - ( 4 - ^ h^J/7i-;i/)- 7DK;i/] - L - a - 
TTWWb^b] - L - 7 xr:;V77-> 1 - * ^- )V ^ X ^ )V (D ^ 
m ( 1 ) 

3 - ^ > ^ ^" =¥• > - 4 - X h^^^^>>>tA7Jl/ftl-0f 

P«£ LTN - [ N — [3- (4-^ h^->7ai~;i/) t*d tr;u] 

- L - a - 7^^;^ M - L- 7i^Jl/77^> 1 - ^fibx 

1 H N M R (DMSO-d6) <5 : 1. 50-1. 62 (m, 
2H), 2. 16-2. 48 (m, 6 H ) , 2. 84-2. 9 4 (d 
d , 1H), 3. 04-3. 12 (dd, 1H) , 3. 38-3. 
44 (m, 1 H) , 3. 62 ( s , 3H), 3. 71 (s, 3 H) , 
4. 52-4. 6 2 (m, 1H) , 6. 83 (d, 2H), 7. 0 
8 ( d , 2 H) , 7. 17-7. 29 (m, 5H), 8. 50 (d, 
1 H ) o 
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ESI-MS 4 4 3.3 (MH f ) o 

cmmrn 6 ) 

N — [N - [3 - (4-p< hdpi>7ir;b) 7* D f 71/ ] — L — a — 
fiJc ( 2 ) 

4 - ^ h^yi'VtATJl/Th N 0 5 m g (2. 5 ^ U ^ )V ) s 
77n^T-A 7 3 5 mg (2. 5^U J E;b)&rflO%^^^«> 
AJ^m (50 %^7JO 3 5 Omg^^^y — ;i/ 1 5mU*5ml 

&m^?-}\'-zmsbtc^mm&&'3 tz.'&, ^tnzmm^-^-^- * * ; 

-7U ( 5 : 2 ) ©*g-£r<gfc£ 5-0ml*fln*.UK£< b £ <, 

N - [ N — [3 - ( 4 - ^ F+y7xr;H 7Dt;i/] — L - a — 
71 71^ 71/] - L-y^ — JUT^ — > 1 - * JVx-X^ 

N — [ N — [3 - (4-x h^^>7ir;b) 7"Dt;i/] — L — a — 
7 7x 71 7U 71/ ] - L- ^x-;bT^^i> 1 - ^^;i/^^^;i/C7)-^ 

3-^>^;i/^-^f>-4-^ h * is * is is > ± & 7 Jl? t K # 

• t> D iz 4 - x h * is is > 7- A T;i/ 7 s t K £ A3 ^ § \±mmm 1 £: 
(ql m It N - [ N — [3 - (4-^b*^7*-fr) r d £ 71/ ] 
-L-a-7X/Wl/f;i/] - L- 7irjb77-> 1 - ^;i/X 
*^71/£,1i£HX^5 7. 1 %T*@^i: btlffeo 
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1 HNMR (DMSO-d6) 6 : 1. 30 ( t , 3H) , 1. 
50-1. 62(m, 2H),2.16-2.48(m, 6H), 

2. 85-2. 95 (dd, 1H) , 3. 02-3. 12 (dd, 
1H), 3. 39-3. 4 4 (m, 1 H) , 3. 62 (s, 3 H) , 

3. 96 ( q , 2 H) , 4. 52-4. 59 (m, 1 H) , 6. 8 
1 ( d , 2H), 7. 05 ( d , 2H), 7. 17-7. 28 (m, 
5 H ) , 8. 50 (d, 1 H ) . . 

ESI-MS 457. 2 (MH + )„ 

ttflfcJK (tt&tt) 1 , 5 0 0 {go 

(mmm 8 ) 

N - [ N — [3 - (3-t KnJp^7i^;i/) 7*Df;i/] — L — a 
- 7* X ;^ Jl ^ Jl] - L- 7xr;i/77-> l - ^^;i/^^^;b<?D 

#'J 1 h IsHUHc b T N - [N - [3 - (3-tFP^^7ir^) r 

0 tr;u] - L-a-T^^i;i/^;i/] - L - 7 x - ;i/77^> 1- 
p< ^;i/^^^;u§^jJX^4 6 . 6 bt^feo 

* H N M R (DMSO-d6) 6 : 1. 50-1. 62 (m, 
1H), 2. 10-2. 48 (m, 6H), 2. 87-2. 96 (d 
d, 1 H) , 3. 40-3. 12 (dd, 1H), 3. 33-3. 
38 (m, 1 H ) , 3. 62 (s, 3 H ) , 4. 52-4. 60 (m, 

1 H ) , 6. 53-6. 6 0 (m, 3 H ) , 7. 04 (t, 1H), 
7. 17-7. 30 (m, 5 H) , 8. 50 (d, 1 H) , 9. 4 
0 ( b r s , 1 H ) o 

ESI-MS 429. 2 (M H +) o 
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(tt®m) 8 , o o oteo 

N - [ N — [3 - ( 3 - ^ hJr^>7x-;i/) 7* d t: ;b ] — L — a — 
^ ;u ^ ;i/ ] - L- 7ir;i/77^> l - ^ 5 L ;b^^^;bcD-^- 

J* 

*3 D.fc 3 - ^ h^f , >i'>t A7Jl/f t K 5 W^ttSjlJiW 1 i: 

WilC'l/tN-'[N- [3 - (3-^ h*S/7i=;i/)- 7DK;i/] 
-L-a-77^;bf M - L- 7i"jl/77-> 1 - p< V ;i/ jc 

1 HNMR (DMSO-d6) 6 : 1 . 54-1. 6 6 ( m , 
2 H ) , 2 . 18-2. 50 (m, 6H), 2. 8 6- 2. 96 (d 
d , 1H) , 3. 02-3. 12 (dd, 1H), 3. 4 0- 3. 
46 ( m , 1H) , 3. 62 (s, 3H), 3. 7 3 (s, 3 H ) , 
4. 53-4. 61 (m, 1H), 6. 70-6. 78 (m, 3 H) , 
7. 13-7. 30 (m, 5H) , 8. 50 (d, 1H) C 
ESI-MS 4 4 3. 1 (MH + ) . 

nmm (wwffi) 3, 5oor& 0 
(mmm 10) 

N — [N- [3 - (3-t KD*i/-4-^ h*»>7i = ;P) ~? D 

fc.*;u] - L-a-T^/^;i/^;i/] - L - ^ d v > l-^^^ai^ 
N - t - Z? Y * i/ ft frtf — )\, - 0 - O - ^ y is )\, - a - L T 7, 
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IN - [ N — [3 - (3-t ^^>7ir;i/) 7 

□ h';w] - L - a - T7 - L- ^ni/> 

^f;i/^i^J|X$4 5. 4°/otI#:hbTllfeo 

1 H NM R (DMS0-d6) cT : 1. 52-1. 6 4 (m, 
2H), 2. 24-2. 48 (m, 6H), 2. 7 4 - 2.8 4 (d 
d , 1 H ) , 2. 91-2. 99 (dd, 1H), 3. 47-3. 
5 4 (m, 1H), 3. 61 (s, 3H), 3. 72 (s, 3H), 
4. 45-4. 53 ( m , 1 H ) , 6 . 54 ( d , 1 H ) , 6. 6 
0 ( s , 1 H ) , 6. 65 (d, 2H), 6. 79 (d, 1H) , 
6. 98 ( d , 2H), 8. 54 ( d , 1H), 8. 78 (brs, 
1H) , 9. 25 (brs, 1 H ),• 

ESI-MS 4 7 5.2 (MH + ) . 

nrnm (tt&m) i6 3 o o 0{g o 
(mmm id 

N — [ N — [3 - (2-tKD^r^-4-^h^^7^-;i/) 7 a 

3 - ^ > *j )V**ris - 4 - * Y * i/ * i/ i/ y ± Kl> )\s 7 \l K tf> # 
t)t)l3 2- ^>^;u^-^r^-4-^ h 3=- > ^ A T ;u ^ h K & ffl 

3 W*t»fc*2Sffli0!l 1 £ mWilZ UN- [ N — [3 - ( 2 - t K D * 
v - 4 - ^ h+i/7.i-;i/) 7-Dt^;i/] - L- a- T^^Wl/^^] 
- L - 7 x -JUT ? - > 1 - * fr&H&ti&m 5 4 . 4% 

* H N M R (DMS0-d6) 6:1. 52-1. 57 (m, 
2 H) , 2 . 20-2.31 (m, 2H), 2. 26-2. 41 (m, 
4H), 2. 88-3. 11 (m, 2 H) , 3. 41-3. 44 (m, 



19 



WO 99/52937 



PCT/JP99/01210 



1 H ) , 3. 62 (s, 3 H ) , 3. 65 (s, 3 H ) , 4 . 53 

- 4 . 59 (m, 1H) , 6. 28-6. 36 (m, 2H) , 6. 

88-6. 90 ( d , 1 H ) , 7 . 19-7. 29 (m, 5 H ) , 

8 . 5 5 ( d , 1 H ) o 

ESI-MS 4 5 9 . 3 (MH + ) 0 

tmj& 2 0, 0 0 0 {£„ 

(nmm 1 2 ) 

N — [ N — [3 - (2-k HD*5/-3-.X b**/7zr;b) 7d 

f ;i/ ] - l - a - r ^ ] - l- 7 x-;i/7^-> 1 - ^ 

3 - ^ > V )V * ^ > - 4 - X h * * > > ± A 7" ;i/ y= t K <D # 

V> 5 JU^fcfcHiSfll 1 h mmiz ITN- [ N - [3 - ( 2 - t K D 
*> - 3 - * h+i/7x-;i/) 7*n - L - a - Y X si Jl> ;i/ ] 

-L-7xr;i/77^> 1 - ^^;i/ai^^;i/^iSsg:iR453 3 . 4% 

* H N M R (DMSO-d6) (5 : 1. 53-1. 58 (m, 
2H), 2. 04-2. 25 (m, 2 H ) , 2. 26-2. 3 2 (m, 
4 H ) , 2. 90-3. 12 (m, 2 H ) , 3. 51-3. 53 (m, 
1 H ) , 3. 61 (s, 3H), 3. 76 ( s , 3H), 4. 52 
-4. 58 (m, 1H) , 6. 64-6. 78 (m, 3H) , 7. 
18-7. 29 (m, 5H) , 8. 52 (d, 1H) 0 

ESI-MS 459.4 (MH + )o 

1 0 , 0 0 0 {£ o 



(mmm 1 3 ) 

N — [ N — [3 - ( 2 - 
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fc';i/] -L-a-77;tj^jl/] - L- y^—JVT-y — > 1 - y< 

3 - ^ > ^ ;U ^" ^ ^> - 4 - ^ h * ^> ^ > ^> > ± A T ;u =f b h" # 
fe!? t 2 -^>y;i/^-^y - 5 - ^ Ki/y>tA7;^t K £ ffi 
^ & £XW-&nMffl 1 £ IrI«£ b "C N — [N - [3 - (2-th* D^r 

v - 5 - ^ hdpi/7x-;i/) 7Dt;H -L-a-7^^;i/f;i/] 
-L-7^-;i/^^-> 1 - ^^^^.^^^^i^iR^S 7. 6% 

1 HNMR (DMS0-d6) <5 : 1. 52-1. 63 (m, 

2H), 2. 19-2. 35 (m, 2H) , 2. 27-2. 47 (m, 

4H), 2. 89-3. 14 (m, 2H) , 3. 47-3. 50 (m, 

1H), 3. 62 (s, 3 H ) , 3. 65 ( s , 3 H ) , 4. 50 

-4. 5 8 (m, 1H), 6. 57-6. 71 (m, 3 H ) , 7 . 

19-7. 30 (m, 5 H ) , 8. 62 (d, 1H). 8. 84 (b 
r s , 1 H ) o 

ESI-MS 4 5 9. 3 (MH + ) . 

tfn*Jg (PlWm) 1, 5 0 0teo 

(mmm 1 4 ) 

N — [ N - [ 3 - ( 2 - t h v O * is - 4 - ^ ^ )V 7 x - )V ) y D t 

- L- a- 7^;wi/f -l-7^=.jvt^-> 1 - * 3- 

3-^>yj^^y-4-^ h =¥■ =¥■ > ^" A T )V =r t h'Oi 
2 - ^>y';i/t*y-4 - ^7";i/y >7-A7;i/rh b* £ ffl 
SW^ii^li 1 £ LTN - [ N - [3 - (2-kh'D^y 

-4-^fJl/7i-;i/) 7*Dt*;i^] - L - a - T 7 fy] — L 

-7m;i/T^-> l - ^f ;i/xxf;i/^SiR$3 5. 7%r-ll 
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1 H NMR (DMSO-d6) 6 : 1 . 52-1. 58 (m, 

2 H) , 2. 17 (s, 3 H) , 2. 19-2. 3 2 ( m , 2 H) , 

2. 37-2. 4 4 ( m , 4H), 2. 87-3. 11 ( m , 2 H ) , 

3. 39-3. 42 ( m , 1H), 3. 62 ( s , 3 H ) , 4. 5 
3-4. 58 ( m , 1 H ) , 6. 50 (d, 2H), 6. 58 (s, 
1 H ) , 6. 80 (d, 1 H ) , 7. 15-7. 29 (m, 5 H ) , 
8 . 5 4 ( d , 1 H ) o 

E SI-MS 4 4 3. 3 (MH+) „ 

(ttwm) 3o,.ooo^„ 
(nmm 1 5 ) 

N - [ N - [3 - (2, 4-iS*b*->7^=)ls) 7Dt;i/] -L 
- a - y 7, )V ;i/ ] - L- 7 x - ;i/77 - > l-^^;i/-c^^ 

3~^>v;i/^-^r^>-4-^ h^>^^>>>tA7;i/rb F©f 
fc> 0 13 2 , 4-^^ h^i/i/>tA7;i/fh F^ffl^^ Wft fcfc H flfe 
GilfcisJfl&fcLTN- [N - [3 - (2, 4-i^^ h ^ v ^ ^ - ;b ) 
7"d tji/] -L-a-:p;*;i;i/^-;u] - L- ^ai-;b7 ? ^-> 1 

1 H N MR (DMSO-d6) 6 : 1. 50-1. 54 (m, 
2 H ) , 2 . 20-2. 31 (m, 2H), 2. 25-2. 43 (m, 
4 H) , 2. 88-3. 12 (m, 2H), 3. 44-3. 82 (m, 
1 H) , 3. 62 ( s , 3 H) , 3. 72 (s, 3 H) , 3. 75 
( s , 3 H ) , 4. 54-4. 59 ( m , 1H) , 6. 40-6. 
50 (m, 2H), 6. 96-6. 98 (m, 1 H) , 7. 19- 
7.29 (m, 5 H) , 8 . 5 1 (d , 1 H) 0 
ESI-MS 4 7 3. 3 (MH + ) 0 
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•h-^js (*ua>tto 4 , 0 0 0 ^0 
(HifJ! 16) 

N - [N - [3 - (2-xh^rS'-4-^ F.^i/7i_;i/) 7* D tT 
— L — a — T 7 Jl 3~ Jl 1 - L-7 3L-)lTv — > 

3 - ^> JlJr* - 4 - * V * is * i/ i/ > ± 2*7 )V r \l K © # 
^>t)C2-aih^ri/-4-^ h > ± A T ;i/ 5 s t K £ ffl V> § fc* 

^ttiI0iJl hPJiCUTN- [N- [3 - (2-^h^f-f>-4- 
^ i^Jl/) 7DtJb] - L - a - 7 * - L - 7 

1 - ;i/ T ^ - > 1 -^^;i/x^r;i/$^JK$3 5 . 6 % T? 13 <fc t 

^HNMR (DMSO-d6) 6 : 1 . 30-1. 3 4 ( t , 
3H), 1. 50-1. 57 (m, 2 H ) , 2. 19-2. 41 (m, 
2H), 2. 24-2. 43 (m, 4H), 2. 87-3. 11 (m, 

2 H ) , 3. 38-3. 42 (m, 1 H ) , 3 . 62 (s, 3H), 
3. 71 (s, 3H), 3. 70-4. 03 (q, 2 H ) , 4. 5 
3-4. 60 (m, 1H), 6. 40-6. 48 ( m , 2 H ) , 6. 
96-6. 98 ( m , 1 H ) , 7. 19-7. 29 ( m , 5H), 
8 . 5 1 ( d , 1 H ) o 

ESI-MS 487. 4 (MH + ) C 

(ttmm) 2 , 5 o o fg 0 
(mmm 17) 

N — [ N - [3 - (3-^^-;i/-4-bh'D^r^7^^;u) rot* 

Jl] - L - a -T 7, - L - 7 * -)]/7 =-> 1-*? 

)V jl 7 y- )V (D J$ 

3--^>^;b^-dr^>-4-^ Ki/*i/i/>tA7^rt FOf 
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£ W^ttHJte^y lfcl^fllfcbTN - [N- [3 - ( 3 - ^ 4 
-tN^ri/7x-;i/) rotJH - L - a - T ;u ] - L 

-7x"jl/77r > l-p<-5 L ;bai^^;i/^^i|R^3 2. 2% -en 

1 H NMR (DMSO-d6) <S: 1. 50-1. 58 ( m , 

2 H ) , 2. 08 (s, 3H) , 2. 09-2. 30 (m, 2H) , 

2. 26-2. 38 (m, 4H), 2. 89-3. 09 (m, 2 H ) , 

3. 35- 3. 42 (m, 1H) , 3. 62 (s, 3H) , 4. 5 
4-4. 59 (m, 1 H ) , 6. 6 5 - 6. 83 (m, 3 H ) , 7. 
19-7. 28 ( m , 5 H ) , 8. 52 (d, 1 H ) . 9. 04 (b 
r s , 1 H ) o 

ESI-MS 4 4 3. 4 (MH+) c 
(ttt'J>m) 35, OOOfgo ■ 

(mmm 1 8 ) 

N - [N - [3 - (3-b KD^ri/-4-^f;i/7ir;i/) rot 
;b] - L — a — T ^ ^ )V ^- )V] - L- 7izjl/77^> 1 — A 9- 

io 0 £ 3 - ^ > s; ;u dp- - 4 - * 9- ;u ^> > ± a t ;i/ ^ t K £ ffl t> 
5 JM*M*^iKS0'J 1 £ PltBfc: UTN - [N - [3- 
-4-*^)l?jz-)l) 7Dt;b] - l - a - T * - L 

-7i^;i/77^> 1 - ^ f ;I/X7vr;i/$I^IR$ 4 6 . 9 % T' [g 

1 H NMR (DMSO-d6) <? : 1. 51-1. 58 (m, 
2H), 2. 06 ( s , 3 H) , 2. 18-2. 32 (m, 2 H) , 
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2 . 24-2. 39 (m, 4H), 2. 87-3. 11 (m, 2H) 3 
3. 39-3. 4 3 ( m , 1H) , 3. 62 ( s , 3 H ) , 4. 5 
4-4. 60 ( m , 1 H ) , 6 . 47-6. 58 ( m , 2 H ) , 6. 
90-6. 93 (m, 1 H) , 7. 12-7. 29 (m, 5 H) , 
8.52(d,lH).9.12(brs,lH)„ 
ESI-MS 4 4 3. 4 (MH + ) „ 

nmm (M®>ffi) 15, 000s, 
(mmm 1 9 ) 

N - [ N - [3 - (3-^^;u-4-p< F4y7x-;p) y a £ ;i/ ] 
— L — a— - L- 7x-ji/77^> 

3 - ^ > ^* ;U ^- > - 4 - ^ h * > ± A 7 >l =r t FOf 

fcDC3-^f;i/ - 4 - * Y * i/ i/ > ± A 7" ;i/ =r t F £ ffi \s & \>Aft 

tenmm 1 t mm cun- c n - [3 - (3-**-;i/-4-yh 

* >> 7 -c - ;i, ) rob*;b] - L-a-^^^*;i/^;i/] - L - 7 x - 
;i,:p^-> 1 - ^ ji^ ^ifegilx^ 3 4 . 

1 H N M R ( D M S O -■ d 6 ) 6 : 1. 5 2 -1. 59 (m, 

2 H ) , 2 . 11 ( s , 3 H ) , 2 . 2 0 - 2. 3 8 (m, 2 H ) , 

2. 26-2. 43 (m, 4H), 2. 89-3. 10 (m, 2 H) , 

3. 39-3. 4 3. (m, 1H), 3. 62 ( s , 3 H) , 3. 7 

3 (s, 3 H) , 4. 52-4. 59 (m, 1H), 6. 79-6. 
82 (m, 1H) , 6. 92-6. 94 (m, 2 H) , 7. 19- 
7 . 2 8 (m, 5 H) , 8 . 5 3 (d , 1 H) . 

ESI-MS 457. 4 (MH + ) . 

ttifcjft (MWm) 8 , 0 0 Oteo 
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(mmm 2 0 > 

N- [N - [3 - (3, 5 - i? * h^-y7x-;i/) 7Dtjl/] - L 
-a-T^^i;i/^;i/] - L- 7x-;i/77-> 1 - p< ^ ;i/ x. ^ ^ 

t) (: 3 , 5 - V * h^i/J/>tA7;i/ft h'Sffl^SW^iiHi 
W 1 ^[RliCLtN- [N- [3 - (3, 5-^* h^y7xz^) 

7* d t ;u ] - l - a - - L- 7i^;i/77 - > i 

- ^ ^ 4 1 . 0 % "C IS ifc U T ft 7c o 

1 HNMR (DMSO-d6) (5: 1. 56-1. 62 (m, 

2 H ) , 2. 18-2. 38 (m, 2H), 2. 25-2. 47 (m, 

4 H ) , 2. 88-3. 11 (m, 2 H ) , 3. 38-3. 4 4 (m, 

1H) , 3. 62 (s, 3H), 3. 7 1 (s, 6H) , 4. 53 

-4. 59 (m, 1 H ) , 6. 30-6. 3 5 ( m , 3 H ) , 7 . 
19-7. 28 ( m , 5 H ) , 8. 55 (d, lH)o 

ESI-MS 473. 3(MH + ) 0 

tffifcjg (MW®) 8 0 (M£ 0 

(mmm 21) 

N - [ N — [3- (4 - (2-h KD^r^xh^ri/) 7 31 - )\, ) r 
p b;i/] - L-a-T'^/Wi/^-;!/] - L-^m-;i/7^^n> 1 - 

3--<>^;i/^-^^-4-^ h ^i/^r^i/>tA7;bT t K <£> # 
t) (Z 4 — (2-t KD^^x l>dr->) $/>tA7Jl/rt F^ffl^ 
1 hlBlSCLTN - [ N — [3 - (4 - ( 2 — b K 
n h 7 ^ - ;b) 7p b;u] - L - a - T * ] 

-L-7ix;V77-> 1 - * ^jmz ^^^J^UR^ 3 3 . 8% 
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1 H N M R (DMS0-d6) 6:1. 52-1. 60 (m, 
2 H ) , 2 . 18-2.35 (m, 2 H ) , 2. 24-2. 4 7 ( m , 
4H), 3. 38-3. 43 (m, 1H), 3. 62 (s, 3H), 

3. 67-3. 71 (m, 2H), 3. 92-3. 95 (m, 2 H) , 

4. 53-4. 5 9 ( m, 1 H ) 3 6. 82-6. 85 (d, 2 H ) , 
7. 05-7. 07 (d, 2H) 3 7. 19-7. 29 (m, 5H), 
8 . 5 1 ( d , 1 H ) o 

ESI-MS 473. 3 (MH + ) . 

tt&fcjg l,0 0 0 ^o 

(mmm 22) 

N - [ N - [ 3 - (4 - ^^;i/7 ^Dt^;u] — L — a — y 

X JW?-)l> ] - L- 7 i-;i/77r:> 1 - * ^JVol X 

3 - ^ > *c is - 4 - * h * is * is >i~ AT* hi h' (Dm 

bt)i:4-^^;^>tA7Ji'ft b* £ ffl ^ £ fltffc #1 1 tm 

f CbTN- [ N — [3 - (4-p<^;i/73i-;i/) r P £ ;i/ ] - L 
- a - 77;Wl/f;i/] - L- 7i^;b77^> 1 - ^fM^r 

1 H N M R ( D M S O - d 6 ) 6 : 1. 50-1. 63 ( m , 
2H) , 2. 18-2. 39 (m, 2H), 2. 25 (s, 3H), 

2. 29-2. 46 (m, 4 H ) , 2. 87-3. 11 (m, 2 H ) , 

3. 41-3. 47 (m, 1H), 3. 61 (s, 3 H) , 4. 5 
3-4. 6 1 (m, 1 H ) , 7. 03-7. 09 ( m , 4H), 7. 
17-7. 29 (m, 5H) , 8. 58 (d, 1H) Q 

ESI-MS 4 2 7.4 (MH + ) „ 

-H-p*J& 4 , 0 0 Of^o 
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£ 3 cd t ;b ^ Jim. m m. ti* 2 x 3 <D t b* d s> 7 )V * )V 

t>mi£tiZ>Wl&&, XttR.tR,^ Sfc^tt R 2 £ R , ttt 
— miZ & o T ^ Is > if** ( CI C T\ R 4 , R 5 & IF -- ifcg & 

?)^^^^©R ,X(iR 3 {i^n^ti*g5^^ilbT U T BulBgm 

2. 5£*s R 2 ^7k^»x R 3 ^^ h^^Ss R P R 0 R s & 
3 . 5£4>, R 2 St>'R 3 7b s 7< h =¥■ R P R 4 , R 5 &Z>'R 6 # 
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6. R 3 #* h^i--^ R 1S R^ R 4 x R 5 %.TfR 6 &7k 

mm?, st>'R 7 ^^ fM-pft sis^us i mn&mmteo 

7. sS^. Rj^xh^^Ss R p R 2 s R 0 RjfiH.tf* 

mm?, s^R^vf-^Sffe £8i 3<ib i &b« 

8. 5£4»s R 2 #7j<g?S. R,s R 3 x R 4 s R 5 SU t R 6 tiPTfcm m 

?, rwr 7 & * r jimx*& zmmm i mm<Dmmfoo 

9. it^s R 2 tf^ K^^>S, R p R 3 s R 4 , R gSt^R 6 A* zk 

jkhi^ st^R 7 *m -sat ^js i nzffi&mm&o < 

10. sc^x r 3 ^v h^^Ss r jStr r 6 &7km&s r ,s 

11. 5£#s R^TkKSs R 3 #* h^^S> R 2 . R 0 R 5 
&£>*R etfzkSjIJBI^ RVR 7 &* -Ssl^JI 1 HBffcOBgzg 



30 



WO 99/52937 



PCT/JP99/01210 



*1 2 . ifK R,tf*ltS> R 2 #Mh*^, R 3% R 0 R s 
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^t>*R 6 &7kmm?, rur 7 &* T-jisMX'&zm&m. i gem ©si* 

14. 5£*s R^zktta^ RjStTR^^;^ R 2 > R 4 , 

R 5 st>'R .jPyfc&fc^-e* sis^JM i garnoif #i^o 

1 5. 5£*s R 1 SlFR 3 if^ h^^Ss R 2 s R 0 R s StKR 6 

16. 5£4u R^if+i/l, R 3 ^h*J/I, R 2> R 4 , 

R 5 S7>'R 6 ^7kii^^ &t>* R ! <fc s is^ii l sbwcd 

17. R 2 RXfR 7 &* R 3 ^*7j<^Ss R P R 4 . 

18. 5$4> N R 2 #7j<i£»x RjSVR^^f^Ss R p R 0 

R s stKR 6 ^7K^^^T-$>^5S^Ji i mmoimm&o 

19. 5£*K RjSVR^^fJl/Sv R h * R , s 
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